Cells derived from human pathological thyroid glands may be readily cultured in vitro as monolayers (Pulvertaft, Davies, et al., 1959; Irvine, 1959 Irvine, , 1960a . In brief, human thyroid tissue obtained at thyroidectomy is cut into fine portions, washed, and transferred to 0.25% trypsin (Difco) in balanced salt solution. With incubation at 370 C. and with intermittent shaking, clumps of cells come into suspension, and these can be separated from lymphocytes and red blood cells by very slow centrifugation. Finally the cell clumps are resuspended in nutrient medium containing a total of 20% human serum and synthetic medium " 199 " (Morgan et al., 1950) as diluent. The fact that these clumps of trypsinized cells are derived from the thyroid epithelium and not from any other tissue within the thyroid has been established by studying their morphology under the electron microscope (Irvine and Muir, 1962) .
Some of the conditions that are necessary for a serum from a patient with Hashimoto's disease to have a cytotoxic effect on human thyroid cells in vitro were reported by Pulvertaft, Doniach, et al. (1959) , and many of the properties of the humoral cytotoxic factor responsible for this effect were subsequently described by Irvine (1960b Irvine ( , 1961a and confirmed by Pulvertaft et al. (1961) . The purpose of this paper is to present the results of a more extensive study of the occurrence of the cytotoxic factor and to clarify some points which were hitherto unresolved or controversial. In particular, this paper establishes that the cytotoxic factor is a circulating antibody which, though independent of antibody to thyroglobulin, is closely associated with or identical to circulating complement-fixing antibody directed against thyroid intracellular antigen.
Variation in Susceptibility of Cells Derived from
Human Thyroids of Varying Pathology While the cytotoxic factor is specific for thyroid cells, not all thyroid cells are equally susceptible to its action (Irvine, 1960b (Irvine, , 1961a . Cells derived from hyperplastic goitres have invariably been susceptible, provided they are tested within the first 24-48 hours in culture and that complement is present in adequate amounts. On the other hand, cells derived from simple colloid goitres have been poorly or frankly non-susceptible to cytotoxic factor.
It is now possible to express this variation in quantitative terms by testing cells derived from different thyroid glands against cytotoxic sera which had previously been shown to be capable of giving titres as high as 1: 10,000. Such sera will be referred to hereafter as " standard " cytotoxic sera. Using such a serum the susceptibility of cells from different thyroids was graded by noting the highest dilution of serum at which a cytotoxic effect could still be observed. The results are illustrated in Text Fig. 1 from thyroid tissue remote from a simple thyroid cyst) gave titres of 1:100 and 1:1,000 respectively. Cells from non-hyperplastic nodules or colloid goitres gave titres that were either negative or weakly positive (1:10). The few thyroid carcinomata I have had the opportunity to study have been diffcult to trypsinize, and in only one instance has it been possible to do a satisfactory titration experiment. The histology of this particular gland was that of an adenocarcinoma. Its trypsinized cells were not susceptible to a serum which was known to contain cytotoxic factor in high titre. (Irvine, 1960b (Irvine, , 1961a (Roitt and Doniach, 1958; Belyavin and Trotter, 1959 ; Trotter and Belyavin, 1961) .
In addition to testing the cells from each thyroid gland for susceptibility to " standard " cytotoxic serum, on each occasion the cells were also titrated for susceptibility to any cytotoxic effect which the patient's own serum and which the sera of patients whose thyroid glands had previously been cultured might have on these cells. It was thereby clearly established that any difference between the susceptibilities of different thyroid cells to cytotoxic factor could not be related to whether the experimental system was autologous or isologous.
Cytotoxic Factor as a Gamma.-globulin It is known that the cytotoxic factor is Seitz-filterable but non-dialysable, and therefore probably protein in nature (Irvine, 1960b (Irvine, , 1961a Most of the cytotoxic activity is, in fact, resident in the gamma-globulin fraction, and the low titre in the remainder of the serum could be attributed to the trace of gamma-globulin that is demonstrably left behind. With a different "standard" cytotoxic serum and a different control serum a similar result was obtained. This experiment establishes that the cytotoxic factor is certainly present in the gamma-globulin fraction, but does not exclude the possibility of its existence to a less extent in other fractions as well.
In view of all its known properties, the cytotoxic factor may reasonably be assumed to be a circulating antibody of classic type.
Incidence of Cytotoxic Factor in Serum of Patients
with Thyroid Disease and in Controls A preliminary survey of the incidence of cytotoxic factor (including the order of titres up to 1:1,000) throughout the range of thyroid disease was given previously (Irvine, 1960b (Irvine, , 1961a . A larger number of sera have now been tested and the titration extended to include a serum dilution of 1:10,000.
In titration experiments stationary tubes were used in place of culture chambers. In the first tube 0.1 ml. of test serum was mixed with 0.9 ml. of cell suspension; then 0.1 ml. of this mixture was added to the next tube containing 0.9 ml. of cell suspension, and so on until at the fourth tube a dilution of test serum of 1: 10,000 was obtained. Of this mixture 0.1 ml. was discarded. Then 0.1 ml. of fresh normal human serum as a source of complement was added to all tubes containing test sera and 0.2 ml. to tle control tubes, which contained 0.8 ml. of cell suspension. One control tube was set up for each test serum titrated.
Although it was realized that human serum is not the richest, the most constant, or the most convenient source of complement, it is possible that the serum of one species might be damaging to the cells of another. The results were regarded as valid only if a cytotoxic effect was demonstrable to a titre of 1 :10,000 using a " standard" positive serum.
Screening tests controlled by the same criteria were performed invariably in the first instance with the test serum in a final dilution of 1: 10, and only those sera giving a positive reaction were titrated. Consequently each serum that was titrated was doubly checked for cytotoxicity, using cells of different glands of origin. Cells derived from different glands, but with the same order of susceptibility to cytotoxic factor, gave remarkably consistent results with regard to the screening tests and titrations irrespective of whether the test serum was autologous or homologous.
The incidence of positive screening tests with sera from patients with different types of thyroid disorder and from control patients is shown in Table II . Figure 3 illustrates the distribution of titres found in the sera of these different types of patient.
The general pattern is reminiscent of that which has been established for circulating thyroglobulin antibody Table II. and for complement-fixing antibody (Roitt and Doniach, 1960; Irvine, 1961b That they do coexist is suggested by the observation that a crude extract of a thyrotoxic gland was effective x x x in removing the cytotoxic factor by absorption, while a crude extract of a colloid goitre failed to do so (Irvine, 1960b (Irvine, , 1961a complement-fixing antigen, in contrast to the extract of of cytotoxic and thyro-colloid goitre, which contained comparatively little of cell haemagglutination this antigen. idividual patient.
In a more precise attempt to establish the identity xx x x x., or otherwise of these two antigens, tissue from a thyro- 1961), but again the absorption studies indicate that this third thyroid antibody is independent of the cytotoxic factor. Out of the 123 patients screened for cytotoxic factor and for complement-fixing antibody there were 51 patients in whom the cytotoxic factor was absent, and not one of these patients had a positive complementfixation reaction. Of the remaining 72 patients who had significant titres of cytotoxicity, only 49 had a positive complement-fixation reaction. All patients who had a positive complement-fixation reaction specific for thyroid showed cytotoxic activity at a titre of at least 1:10.
The most likely interpretation of these observations is that cytotoxic factor and complement-fixing antibody are either closely associated or identical. If this were so, then the explanation for the presence of positive titres of cytotoxic factor in the absence of demonstrable complement-fixing antibody (see Table III Schneider, 1948) by differential centrifugation. R=residue; S=supernatant.
fraction with regard to complement-fixing antibody, a second to assess its effectiveness in removing the cytotoxic factor by absorption, and a third for morphological study under the electron microscope. The trypsinized cells of this particular thyrotoxic gland (T93) showed a susceptibility in vitro of 1:10,000 to a " standard " cytotoxic serum (see Text Fig. 1 On the other hand, the possible significance of complement-fixing antibody is illustrated by its better correlation with the degree of round-cell infiltration in thyrotoxic tissue removed at partial thyroidectomy, and with the incidence of postoperative hypothyroidism in these patients (Irvine, 1961b; Irvine, Macgregor, and Stuart, 1962) .
The identification of thyroid cytotoxic factor with complement-fixing antibody also underlines its relative importane.-There -is no other naturally occurring autogenous factor known which has been conclusively shown to have a specific and direct adverse effect on the thyroid cell, albeit the trypsinized cell in culture.
Several explanations have been given above for the apparent failure of humoral antibody to influence nontrypsinized thyroid tissue in culture, but the possibility remains that cell-bound rather than humoral antibody is of the greater aetiological significance. The present paper indicates one way in which a pure oulture of the round-cell infiltration characteristic of Hashimoto's ,disease may be obtained, and work is currently in progress in an attempt to determine the immunological properties of these cells in relationship to the patient's serology and with regard to the possibility that they may be of primary importance in the pathogenesis of " autoimmune thyroiditis." Summary A thyroid-specific cytotoxic factor has been previously described to occur in the serum of certain patients with thyroid disease. The presence of this factor is determined by observing the effect of the test serum on trypsinized human thyroid cells in tissue culture. The variation in susceptibility to the cytotoxic factor of trypsinized cells derived from thyroid glands of different pathology has now been expressed in quantitative terms, and it is noted that this parallels the known variation in the content of complement-fixing antigen in these cells and also the functional state of the tissue of origin.
In turn this has made it possible to express in a quantitative manner the concentration of cytotoxic factor present in a given serum.
The demonstration that the cytotoxic factor is at least predominantly a gamma-globulin fills an important gap in the argument that the cytotoxic factor is a humoral antibody.
The incidence of the cytotoxic factor in the serum of patients with thyroid disease is similar to that of complement-fixing antibody, but is clearly independent of the incidence of antibody to thyroglobulin. Furthermore, in so far as it has been possible to study the antigen content of human thyroid cells at a subcellular level, complement-fixing antigen and the antigen corresponding to the cytotoxic factor have been found to exist in parallel concentrations. Therefore it may reasonably be assumed that the cytotoxic and complement-fixing autoimmune systems are closely associated with each other and, indeed, are probably identical.
The rapidity of the cytotoxic effect in vitro is not in accord with the natural history of Hashimoto's or other forms of thyroid disease in which the factor has been found to occur in a high titre, and it is of interest that cells derived from human thyroid but which have not been subjected to trypsin are apparently uninfluenced by the presence in the nutrient medium of "cytotoxic" antibody.
A method is described whereby the lymphocytic infiltration characteristic of the Hashimoto goitre may be obtained in pure culture, and it is hoped that this may prove helpful in the attempt to clarify the relationship between humoral and cell-bound antibody.
The Calouste Gulbenkian Foundation, Lisbon, has made a grant of £20,000 over three years to enable a committee to be set up to study the recruitment, training, and work of the staff in residential houses for those in need of care, and to publish its report. [WrmT SPECIAL PLATE] The histological diagnosis of Hodgkin's disease and the related reticuloses is usually made on biopsy of an enlarged superficial lymph-node. Though precise histological classification may be difficult, a clear indication of the nature of the disease process is usually obtained. Unfortunately, however, this is not always possible.
In the early stages superficial lymph-nodes may be unaffected or may show histological changes which are not conclusive (Goldman, 1940; Symmers, 1944 Symmers, , 1948 Jackson and Parker, 1947; Wintrobe, 1956) . Not uncommonly the intrathoracic or intra-abdominal nodes are the first to become enlarged. Extranodal primary foci have been reported in almost every site and structure of the body. General features may be prominent with hepatic enlargement or splenomegaly, but without lymphadenopathy, while pyrexia, fatigue, and anaemia may simulate an infection or a " collagen disease." Haemolytic anaemia due to disordered reticulo-endothelial function may be slight or so severe that it dominates the clinical picture. In such circumstances difficulty in diagnosis is well known.
Series reports on the histological diagnoses revealed by aspiration biopsy of the liver occasionally include an isolated example of Hodgkin's disease or related reticulosis (Sherlock, 1945; Volwiler and Jones, 1947; Schiff, 1951; Tyor and Cayer, 1953) . Hepatic enlargement, transient jaundice, biochemical evidence of liver involvement, and structural changes in the portal tracts are, in our experience, more common than textbook descriptions suggest. We have therefore used the aspiration biopsy technique in the investigation of suspected cases of Hodgkin's disease when the diagnosis could not be made by lymph-node biopsy. In each case the modified Gillman technique described by Terry (1949) was used.
Involvement of Liver in Hodgkinls Disease
Material derived from two sources has been used in this analysis. Twenty-nine cases of Hodgkin's disease were studied post mortem. There was liver involvement in all but three cases. Tissue obtained by aspiration biopsy of the liver was available from 13 patients, in all of whom infiltration was observed in the biopsy specimen. Most of these specimens were obtained early in the disease as estimated from the onset of symptoms. From this material the following picture of the evolving pattern of liver involvement has been obtained. Site 
